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## 5470915521 : MAJOR INDUSTRIAL ENGINEERING
KEYWORDS : LOT SIZING PROBLEM / DEPENDENT WITH LUMPY DEMAND / TOTAL INVENTORY
COST /TIRE CORD
JAREERAT UANSAMER: IMPROVEMENT OF CHEMICAL INVENTORY MANAGEMENT IN
TIRE CORD FABRIC FACTORY. ADVISOR: ORAN KITTITHEERAPORNCHALI, Ph.D., 97 pp.

Raw-material inventory is an essential part for protecting against demand uncertainty and
for smoothing production. As a result, manging such inventory must consider two importatnt
issues, particularly ordering period and ordering quantity. To address such issues, this article
applies lot sizing to all 12 available chemical compounds used to produce Tire Cord Fabric.
Demands of the chemical compounds depend on quantities of finish goods and characteristics
required by customers.

We analyzed historical use quantities of compounds from finish goods from Janury 2010-
December 2010 and compared five lot-sizing policies that area popular in production, particularly
Lot-For-Lot, Period Order Quantity, Least Unit Cost, Part Period Balancing, and Silver-Meal
Method or Least Period Cost with Wagner-Whitin Algorithm, which yields the optimal total
inventory cost. In all cases, the total inventory costs are within 8% of the optimal solution.
Furthermore, Silver-Meal Method is suitable policy for majority of compounds since the
production requires a large quantity of these compounds as they consist in all products, whereas
Least Unit Cost is suitable for some special compounds that requires in a small quanitiy.

The addressed classical lot-sizing policies have two important limitataions, particularly
Multiple Order Quantity and Lead-Time Variability; therefore, we modified these five policies
and specified Safety Stock to overcome these limitations. The modified policies can account for
pack-size of compounds and demand fluctuation during transporation. Then, we compared the
results with the actual inventory from January — June 2013. The results suggest that the factory

can save 41.3% of its total inventory cost.
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Ww LFL POQ PPB LUC SM
No.of order 23 51 17 19 22 21
OC (bath) 231,656 | 513,672 171,224 191,368 221,584 211,512
HC(bath) 104,659 5 211,921 173,481 165,369 134,151
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wWw LFL POQ PPB LUC SM
No.of order 12 51 11 10 12 12
OC (bath) 120,864 513,672 110,792 100,720 120,864 120,864
HC(bath) 55,161 - 88,308 97,652 65,403 57,105
Total cost (bath) 176,025 513,672 199,100 198,372 186,267 177,969
Total cost / WW 2.92 1.13 1.13 1.06 1.01
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M99 4.6 HAANTURIATIAN C-SUIL

WW LFL POQ PPB LUC SM
No.of order 12 51 13 12 13 12
OC (bath) 120,864 513,672 130,936 120,864 130,936 120,864
HC(bath) 88,999 - 103,968 101,348 113,679 93,420
Total cost (bath) 209,863 513,672 234,904 222,212 244,615 214,284
Total cost / WW 2.45 1.12 1.06 1.17 1.02
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A\VAYY% LFL POQ PPB LUC SM

No.of order 7 49 8 8 8 10
OC (bath) 70,504 493,528 80,576 80,576 80,576 100,720
HC(bath) 62,341 - 75,815 69,253 82,889 39,832
Total cost (bath) 132,845 493,528 156,391 149,829 163,465 140,552
Total cost / WW 3.72 1.18 1.13 1.23 1.06
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WwW LFL POQ PPB LUC SM
No.of order 7 51 7 7 8 9
OC (bath) 70,504 513,672 70,504 70,504 80,576 90,648
HC(bath) 61,306 - 71,500 65,743 65,910 50,509
Total cost (bath) 131,810 513,672 142,004 136,247 146,486 141,157
Total cost / WW 3.90 1.08 1.03 1.11 1.07
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wWw LFL POQ PPB LUC SM

No.of order 8 36 6 7 8 9
OC (bath) 80,576 362,592 60,432 70,504 80,576 90,648
HC(bath) 42,607 - 73,618 63,190 43,580 35,908
Total cost (bath) 123,183 362,592 134,050 133,694 124,156 126,556
Total cost / WW 2.94 1.09 1.09 1.01 1.03
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wWw LFL POQ PPB LUC SM

No.of order 5 30 5 5 5 8
OC (bath) 50,360 302,160 50,360 50,360 50,360 80,576
HC(bath) 34,242 - 41,916 47,333 41,430 21,352
Total cost (bath) 84,602 302,160 92,276 97,693 91,790 101,928
Total cost / WW 3.57 1.09 1.15 1.08 1.20
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Ww LFL POQ PPB LUC SM

No.of order 6 51 6 6 6 7
OC (bath) 21,432 182,172 21,432 21,432 21,432 25,004
HC(bath) 18,516 - 18,578 18,578 20,457 15,425
Total cost (bath) 39,948 182,172 40,010 40,010 41,889 40,429
Total cost / WW 4.56 1.00 1.00 1.05 1.01
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Ww LFL POQ PPB LUC SM

No.of order 4 51 4 4 4 5
OC (bath) 14,288 182,172 14,288 14,288 14,288 17,860
HC(bath) 12,343 - 13,810 12,943 13,018 9,932
Total cost (bath) 26,631 182,172 28,098 27,231 27,306 27,792
Total cost / WW 6.84 1.06 1.02 1.03 1.04
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WwWw LFL POQ PPB LUC SM
No.of order 7 50 7 7 7 8
OC (bath) 25,004 178,600 25,004 25,004 25,004 28,576
HC(bath) 16,291 - 21,876 20,241 19,259 13,683
Total cost (bath) 41,295 178,600 46,880 45,245 44,263 42,259
Total cost / WW 4.32 1.14 1.10 1.07 1.02
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Ww LFL POQ PPB LUC SM
No.of order 8 51 8 8 8 10
OC (bath) 28,576 182,172 28,576 28,576 28,576 35,720
HC(bath) 22,136 - 27,044 26,437 24,276 17,188
Total cost (bath) 50,712 182,172 55,620 55,013 52,852 52,908
Total cost / WW 3.59 1.10 1.08 1.04 1.04
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A13199 4.15 NOANFUOIET1AT L-THAS

WWwW LFL POQ PPB LUC SM
No.of order 2 51 2 2 2 3
OC (bath) 7,144 182,172 7,144 7,144 7,144 10,716
HC(bath) 4,499 - 4,640 4,640 4,640 3,130
Total cost (bath) 11,643 182,172 11,784 11,784 11,784 13,846
Total cost / WW 15.646 1.012 1.012 1.012 1.189
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J-THA3 PPB 14,234
K-THA4 PPB 26,977
L-THAS PPB 5,170
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Distribution ID Plot for A-FRA1

Descriptive Statistics

N N* Mean StDewv Median Minimam Maximum Skewness HKurtosis
26 0 16773.8 5754.57 16135.5 8579 27135 0.316265 -1.26736
Box-Cox transformation: Lambda = 0

Johnson transformation function:

0.194005 + 0.632922 * Ln( ( ¥ - 8261.34 ) / { 27717.4 - X ) )

Goodness of Fit Test

Distribution LD P LRT P
Hormal 0.842 0.084
Box-Cox Transformation 0.504 0.186
Lognormal 0.504 0.186
3-Parameter Lognormal 0.525 * 0.470
Exponential 5.270 <0.003
2-Parameter Exponential 0.947 0.087 0.000
Weibull 0.805 0.108
3-Parameter Weibull 0.449 0.294 0.050
Smallest Extreme Value 0.245 0.025
Largest Extreme Value 0.570 0.142
Gamma 0.563 0.185
J-Parameter Gamma 0.518 * 0.401
Logistic 0.875 0.045

MR 6.2 MINATOUNINTZIWAIVBITDIA A-FRAT

H v Y
m15197 6.1 agdmansnageunIsnszaealvesdoyavesszeznanilunmsdedonay

Ysmnaanudeans
Chemical code Demand Distribution Lead time Distribution
A-FRA1 Normal Normal
B-JPN1 Normal Normal
C-SUIl Normal Normal
D-USAL1 Normal Normal
E-JPN2 Normal Normal
F-JPN3 Normal Normal
G-USA2 Normal Normal
H-THA1 Normal Normal
I-THA2 Normal Normal
J-THA3 Normal Normal
K-THA4 Normal Normal
L-THAS Normal Normal
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o Y 9 Y o A
AMUIUUVNAU ﬁ1ﬂ159ﬁ2ﬂ1ﬂ93ﬂ131\1ﬂ 6.3

A a = o A o o A a
AT NN 6.3 f,ﬁ;‘ﬂ‘ﬂimmmimnmﬂawmmzﬁnmmumimmmawuﬂ

Chemical code E(D) var(D) E(LT) var(LT) SS
(kg.) (kg.) (Week) (Week) (kg.)
A-FRA1 16774 33,115,121 9.85 2.45 52,263
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Chemical code Total Cost Chemical code Total Cost

(Bath) (Bath)
A-FRA1 808,888 H-THAL1 42,620
B-JPN1 267,336 I-THA2 36,293
C-SUIl 561,711 J-THA3 29,109
D-USAI 207,201 K-THA4 65,021
E-JPN2 239,132 L-THAS 11,658
G-USA2 79,027
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Chemical code é]’unuﬁgﬁﬂeﬁu Semsdeden | Anmuana1e (%)
934 Miauo
A-FRA1 808,888 495,226 38.8%
B-JPN1 267,336 211,902 20.7%
C-SUIll 561,711 233,731 58.4%
D-USA1 207,201 96,309 53.5%
E-JPN2 239,132 138,222 42.2%
G-USA2 79,027 50,629 35.9%
H-THALI 42,620 28,534 33.1%
I-THA2 36,293 22,624 37.7%
J-THA3 29,109 19,803 32.0%
K-THA4 65,021 34,582 46.8%
L-THAS 11,658 5,158 55.8%
AURFHVBIANUUANATT (%) 41.3%
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3 17,02 | 3,575 908 1,327 704 0 198 | 1,277 800 1,095 158 43
4 28,74 8,079 1,81 1,898 | 1,341 0 110 | 2,238 | 1,216 | 1,794 | 315 94
5 16,22 2,272 1,44 430 752 712 55 1,181 846 355 251 35
6 18,07 | 6,325 776 | 2,320 603 0 347 | 1,225 586 263 135 58
7 19,22 1,663 1,13 386 857 610 0 1,361 957 800 197 33
8 30,55 9,757 | 2,27 | 2,664 | 1,260 | 1,32 550 | 2,208 | 1,383 776 396 99
9 24,56 | 3,876 1,27 | 1,364 | 1,125 0 0 1,928 | 1,313 | 2,260 | 222 56
10 15,67 | 4,407 979 1,527 591 0 193 1,093 587 362 170 44
11 21,26 | 6,437 1,38 | 1,914 847 676 227 | 1,515 932 326 241 63
12 38,71 12,01 2,54 | 3,115 | 1,635 | 1,32 743 | 2,817 | 1,650 977 442 127
13 24,01 968 1,33 314 1,319 0 0 2,096 | 1,713 | 1,138 | 233 42
14 17,84 | 2,965 1,27 985 858 0 106 | 1,450 | 1,051 | 2,110 | 222 41
15 24,60 | 6,193 1,41 | 1,874 | 1,028 | 609 191 1,794 | 1,130 980 247 69
16 10,85 648 993 206 483 0 0 766 480 229 173 18
17 39,18 | 6,583 3,08 | 1,688 | 1,938 | 661 113 | 3,155 | 2,273 | 1,203 | 537 98
18 24,56 10,28 1,56 | 3,816 737 305 483 1,627 753 326 272 90
19 13,89 | 2,055 695 655 573 0 0 967 530 450 121 30
20 24,04 | 3,878 1,74 | 1,112 | 1,020 | 661 0 1,688 | 1,096 225 305 53
21 38,81 11,63 3,10 | 3,602 | 1,537 | 661 984 | 2,764 | 1,586 | 1,172 | 540 118
22 23,20 7,293 1,62 | 2,389 851 305 0 1,600 817 163 282 73
23 5,775 | 2,101 693 816 176 0 600 381 186 0 120 18
24 21,52 4,522 2,08 | 1,232 913 1,32 0 1,515 | 1,131 372 364 54
25 44,53 14,74 2,95 | 4,820 | 1,661 305 647 | 3,127 | 1,610 | 1,071 514 144
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26 27,47 | 3,888 | 1,99 | 1,146 | 1,172 0 0 1,928 | 1,091 310 349 60
27 8,339 601 234 0 406 661 0 610 533 500 41 12
28 15,99 | 3,855 | 1,26 | 1,115 | 654 661 89 1,118 | 744 147 222 43

29 43,38 | 14,24 | 3,20 | 4,636 | 1,637 | 661 979 | 3,041 | 1,696 | 1,250 | 561 139
30 17,71 | 2,440 | 1,20 461 812 305 0 1,280 | 764 270 209 41

31 19,90 | 3,480 | 1,38 923 851 661 0 1,413 935 600 241 45

32 15,86 | 1,483 | 1,49 365 711 305 650 | 1,126 | 738 310 261 30
33 14,94 | 4,420 | 918 | 1,526 | 539 661 0 1,015 649 147 160 43

34 49,59 | 17,36 | 3,06 | 5,748 | 1,846 | 305 760 | 3,532 | 1,836 | 1,793 | 535 167
35 16,83 | 2,026 | 1,27 483 752 966 0 1,196 | 932 224 221 32
36 39,54 | 8,842 | 1,16 | 3,050 | 612 407 | 224 | 1,321 621 209 202 76
37 17,32 | 5,079 | 1,30 | 1,404 | 709 683 545 | 1,247 | 788 166 227 52
38 24,778 | 7,448 | 1,72 | 2,084 | 1,003 | 684 366 | 1,771 | 1,004 323 301 78
39 2430 | 6,767 | 1,68 | 2,022 | 968 1,36 | 578 | 1,715 | 1,204 | 270 292 68
40 38,71 | 4,228 | 1,05 959 | 1,291 | 1,29 | 177 | 2,020 | 1,542 104 183 59
41 20,24 | 4,123 | 1,74 | 1,245 | 877 610 0 1,492 | 1,020 | 1,005 | 304 51

42 44,42 | 14,00 | 3,52 | 4,464 | 1,710 0 397 | 3,138 | 1,573 | 1,350 | 615 143
43 18,30 | 2,590 | 1,44 545 825 610 0 1,315 878 151 251 40
44 21,43 | 1,359 | 1,72 108 | 1,002 | 814 86 1,534 | 1,126 800 302 35
45 7,149 293 878 0 337 666 0 513 501 500 153 8

46 1543 | 3,220 | 1,41 760 721 661 0 1,182 849 869 247 41

47 43,35 | 16,22 | 3,12 | 5,086 | 1,620 | 738 962 | 3,069 | 1,605 | 1,273 | 543 153
48 2991 | 2,933 | 222 698 | 1,334 0 0 2,126 | 1,223 310 388 59
49 15,56 | 2,198 | 1,28 883 607 0 650 | 1,059 | 607 61 224 31

50 15,72 | 1,835 | 933 633 698 661 0 1,160 | 920 706 162 29
51 41,11 11,65 | 3,19 | 4,027 | 1,544 | 992 879 | 2,850 | 1,727 | 1,250 | 556 118
52 34,64 | 9,586 | 2,32 | 1,989 | 1,557 | 381 0 2,562 | 1,251 326 404 113
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1| 12795 | 3468 | 1266 | 694 603 0 | 140 | 870 781 524 | 241 | 29
2 | 11608 | 2551 | 1759 | 362 580 0| 73 | 798 750 507 359 | 22
3| 11924 | 1358 | 1076 | 166 575 0 | 133 | 824 674 | 218 216 | 18
4 | 9755 | 1329 | 952 0 511 0] 0 714 626 0 183 | 14
5 121327 | 6978 | 1174 | 1447 1004 | 0 | 231 | 1611 | 1155 | 485 246 | 55
6 | 10966 | 3048 | 1186 | 603 521 0] o 781 633 0 229 | 25
7 | 8579 | 3305 | 412 0 537 0| o 804 737 0 80 | 15
8 | 15171 | 4139 | 1908 0 890 0 | 198 | 1228 | 1214 0 367 | 23
9 | 16775 | 6491 | 2456 | 180 1037 | 0 | O | 1433 | 1490 0 473 | 30
10 | 9763 | 1461 | 940 0 523 0| 175 | 727 640 66 184 | 14
11 | 12461 | 2205 | 1018 0 675 0] 0 961 838 66 199 | 18
12 | 10125 | 823 957 0 505 0] 0 704 591 0 185 | 14
13 | 25747 | 9685 | 1732 | 1909 1405 | 0 | 285 | 2312 | 1962 0 334 | 74
14 | 17127 | 7849 | 1384 | 1867 736 0| 0 | 1237 | 968 679 277 | 52
15 | 15496 | 4086 | 1009 | 899 701 0 | 199 | 1089 | 838 228 188 | 35
16 | 23448 | 8108 | 1496 | 1583 1091 | 0 | 0 | 1750 | 1383 | 304 284 | 57
17 | 22321 | 5767 | 1042 | 1264 997 0| 0 | 1614 | 1135 | 380 208 | 52
18 | 27139 | 10091 | 1336 | 3048 1408 | O | 284 | 2500 | 2025 | 449 | 275 | 94
19 | 22266 | 6857 | 1324 | 955 996 0| 0 | 1560 | 1284 0 255 | 43
20 | 12796 | 6422 | 1322 | 603 821 0 | 166 | 1249 | 1145 | 297 | 267 | 33
21 | 12460 | 6809 | 1575 | 651 1023 | 0 | 318 | 1540 | 1355 | 297 315 | 40
22 | 25248 | 11127 | 1223 | 1868 1101 | 0 | O | 1870 | 1578 0 236 | 64
23 | 17125 | 7215 | 1221 | 1304 828 0| 0 | 1323 | 1099 | 281 230 | 45
24 | 19873 | 4109 | 1706 | 616 974 0 | 278 | 1400 | 1206 | 262 315 | 37
25 | 19417 | 6411 | 1475 | 581 1056 | 0 | O | 1563 | 1395 | 262 278 | 39
26 | 24408 | 7364 | 892 182 1402 | 0 | O | 2085 | 1840 | 262 158 | 41
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1. 815103 A-FRA1

OC Change Total Inventory cost Compare with WW
(%) W LFL POQ PPB LUC SM
-10 1.00 1.48 1.17 1.07 1.21 1.03
-5 1.00 1.50 1.15 1.07 1.18 1.03
0 1.00 1.53 1.14 1.08 1.15 1.03
+5 1.00 1.55 1.13 1.08 1.13 1.03
+10 1.00 1.58 1.12 1.08 1.09 1.03

. @151A% B-JPN1

OC Change Total Inventory cost Compare with WW
(%) W LFL POQ PPB LUC SM
-10 1.00 2.82 1.15 1.16 1.10 1.03
-5 1.00 2.87 1.14 1.15 1.10 1.03
0 1.00 2.92 1.13 1.13 1.06 1.01
+5 1.00 2.96 1.12 1.07 1.08 1.01
+10 1.00 3.00 1.12 1.07 1.07 1.01

. a31Al C-SUII

OC Change Total Inventory cost Compare with WW
(%) W LFL POQ PPB LUC SM
-10 1.00 2.34 1.12 1.03 1.14 1.05
-5 1.00 2.39 1.12 1.03 1.14 1.05
0 1.00 2.45 1.12 1.06 1.17 1.02
+5 1.00 2.50 1.12 1.13 1.16 1.02
+10 1.00 2.55 1.12 1.13 1.13 1.02




4. @131A3 D-USAI

OC Change Total Inventory cost Compare with WW
(%) W LFL POQ PPB LUC SM
-10 1.00 3.55 1.18 1.10 1.10 1.04
-5 1.00 3.63 1.18 1.15 1.25 1.05
0 1.00 3.72 1.18 1.13 1.23 1.06
+5 1.00 3.80 1.18 1.07 1.23 1.07
+10 1.00 3.88 1.18 1.04 1.10 1.07

5. 91313 E-JPN2

OC Change Total Inventory cost Compare with WW
(%) W LFL POQ PPB LUC SM
-10 1.00 3.71 1.08 1.11 1.09 1.06
-5 1.00 3.80 1.08 1.03 1.09 1.07
0 1.00 3.90 1.08 1.03 1.11 1.07
+5 1.00 3.99 1.08 1.03 1.02 1.08
+10 1.00 4.07 1.07 1.07 1.02 1.08

6. A131A3 F-JPN3

OC Change Total Inventory cost Compare with WW
(%) w LFL POQ PPB LUC SM
-10 1.00 2.83 1.11 1.06 1.01 1.02
-5 1.00 2.89 1.10 1.06 1.01 1.02
0 1.00 2.94 1.09 1.09 1.01 1.03
+5 1.00 3.00 1.08 1.08 1.04 1.03
+10 1.00 3.06 1.07 1.08 1.06 1.02




7. 815195 G-USA2

OC Change Total Inventory cost Compare with WW
(%) W LFL POQ PPB LUC SM
-10 1.00 3.45 1.11 1.18 1.10 1.27
-5 1.00 3.51 1.10 1.16 1.09 1.20
0 1.00 3.57 1.09 1.15 1.08 1.20
+5 1.00 3.64 1.09 1.15 1.14 1.22
+10 1.00 3.71 1.09 1.15 1.14 1.23

8. 13103 H-THAI

OC Change Total Inventory cost Compare with WW
(%) W LFL POQ PPB LUC SM
-10 1.00 4.36 1.01 1.11 1.07 1.01
-5 1.00 4.46 1.00 1.03 1.07 1.01
0 1.00 4.56 1.00 1.00 1.05 1.01
+5 1.00 4.66 1.00 1.00 1.03 1.02
+10 1.00 4.76 1.00 1.06 1.03 1.02

9. 913103 I-THA2

OC Change Total Inventory cost Compare with WW
(%) w LFL POQ PPB LUC SM
-10 1.00 6.51 1.06 1.13 1.13 1.11
-5 1.00 6.68 1.06 1.03 1.03 1.04
0 1.00 6.84 1.06 1.02 1.03 1.04
+5 1.00 7.00 1.05 1.04 1.05 1.04
+10 1.00 7.14 1.05 1.05 1.05 1.05




10. @151A% J-THA3

OC Change Total Inventory cost Compare with WW
(%) W LFL POQ PPB LUC SM
-10 1.00 4.14 4.14 1.10 1.20 1.07
-5 1.00 4.24 1.14 1.10 1.20 1.02
0 1.00 4.32 1.14 1.10 1.07 1.02
+5 1.00 4.41 1.13 1.09 1.07 1.03
+10 1.00 4.49 1.13 1.09 1.07 1.03

11. e131AY K-THA4

OC Change Total Inventory cost Compare with WW
(%) W LFL POQ PPB LUC SM
-10 1.00 3.43 1.10 1.06 1.08 1.04
-5 1.00 3.51 1.10 1.05 1.08 1.05
0 1.00 3.59 1.10 1.08 1.04 1.04
+5 1.00 3.67 1.09 1.06 1.08 1.05
+10 1.00 3.74 1.09 1.09 1.08 1.05

12. e131AY L-THAS

OC Change Total Inventory cost Compare with WW
(%) w LFL POQ PPB LUC SM
-10 1.00 15.00 1.01 1.01 1.01 1.16
-5 1.00 15.33 1.01 1.01 1.01 1.18
0 1.00 15.65 1.01 1.01 1.01 1.19
+5 1.00 15.94 1.01 1.05 1.05 1.22
+10 1.00 16.22 1.01 1.05 1.05 1.23
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1. 815403 A-FRA1

HC Change Total Inventory cost Compare with WW
(%) W LFL POQ PPB LUC SM
-25 1.00 1.68 1.09 1.09 1.16 1.06
-10 1.00 1.60 1.11 1.11 1.14 1.04
0 1.00 1.53 1.14 1.08 1.15 1.03
+10 1.00 1.47 1.17 1.08 1.21 1.03
+25 1.00 1.42 1.20 1.09 1.16 1.04

2. @151A3 B-JPN1

HC Change Total Inventory cost Compare with WW
(%) W LFL POQ PPB LUC SM
-25 1.00 3.21 1.10 1.09 1.14 1.02
-10 1.00 3.05 1.11 1.13 1.06 1.00
0 1.00 2.92 1.13 1.13 1.06 1.01
+10 1.00 2.86 1.14 1.15 1.10 1.03
+25 1.00 2.69 1.17 1.25 1.15 1.04

3. @151A% C-SUIIL

HC Change Total Inventory cost Compare with WW
(%) W LFL POQ PPB LUC SM
-25 1.00 2.74 1.11 1.14 1.10 1.00
-10 1.00 2.56 1.12 1.12 1.13 1.02
0 1.00 2.45 1.12 1.06 1.17 1.02
+10 1.00 2.36 1.12 1.03 1.14 1.05
+25 1.00 2.22 1.12 1.12 1.17 1.05




4. @131A3 D-USAI

HC Change Total Inventory cost Compare with WW
(%) W LFL POQ PPB LUC SM
-25 1.00 4.15 1.17 1.03 1.03 1.11
-10 1.00 3.85 1.18 1.04 1.15 1.07
0 1.00 3.72 1.18 1.13 1.23 1.06
+10 1.00 3.55 1.18 1.10 1.10 1.04
+25 1.00 3.36 1.20 1.13 1.16 1.05

5. @131A% E-JPN2

HC Change Total Inventory cost Compare with WW
(%) W LFL POQ PPB LUC SM
-25 1.00 4.45 1.07 1.00 1.12 1.00
-10 1.00 4.08 1.07 1.07 1.02 1.08
0 1.00 3.90 1.08 1.03 1.11 1.07
+10 1.00 3.73 1.08 1.11 1.09 1.08
+25 1.00 3.55 1.10 1.08 1.08 1.06

6. A131A1) F-JPN3

HC Change Total Inventory cost Compare with WW
(%) w LFL POQ PPB LUC SM
-25 1.00 3.29 1.05 1.04 1.01 1.04
-10 1.00 3.08 1.07 1.07 1.06 1.02
0 1.00 2.94 1.09 1.09 1.01 1.03
+10 1.00 2.85 1.11 1.06 1.01 1.01
+25 1.00 2.71 1.14 1.09 1.05 1.05




7. 815195 G-USA2
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HC Change Total Inventory cost Compare with WW
(%) W LFL POQ PPB LUC SM
-25 1.00 4.03 1.09 1.18 1.08 1.05
-10 1.00 3.72 1.09 1.15 1.14 1.13
0 1.00 3.57 1.09 1.15 1.08 1.20
+10 1.00 3.47 1.10 1.17 1.10 1.28
+25 1.00 3.32 1.13 1.07 1.19 1.24

8. 13103 H-THAI

HC Change Total Inventory cost Compare with WW
(%) W LFL POQ PPB LUC SM
-25 1.00 4.49 1.00 1.06 1.00 1.07
-10 1.00 4.56 1.00 1.00 1.05 1.01
0 1.00 4.56 1.00 1.00 1.05 1.01
+10 1.00 4.28 1.01 1.07 1.07 1.01
+25 1.00 4.04 1.02 1.07 1.03 1.08

9. 913103 I-THA2

HC Change Total Inventory cost Compare with WW
(%) w LFL POQ PPB LUC SM
-25 1.00 7.74 1.05 1.06 1.04 1.11
-10 1.00 6.84 1.06 1.02 1.03 1.04
0 1.00 6.84 1.06 1.02 1.03 1.04
+10 1.00 6.13 1.06 1.09 1.07 1.05
+25 1.00 6.13 1.06 1.09 1.07 1.05




10. @151A% J-THA3
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HC Change Total Inventory cost Compare with WW
(%) W LFL POQ PPB LUC SM
-25 1.00 4.87 1.12 1.09 1.11 1.05
-10 1.00 4.51 1.13 1.09 1.11 1.03
0 1.00 4.32 1.14 1.10 1.07 1.02
+10 1.00 4.15 1.14 1.10 1.20 1.07
+25 1.00 3.92 1.15 1.08 1.13 1.08

11. 951N K-THA4

HC Change Total Inventory cost Compare with WW
(%) W LFL POQ PPB LUC SM
-25 1.00 4.05 1.09 1.05 1.04 1.01
-10 1.00 3.75 1.09 1.09 1.08 1.06
0 1.00 3.59 1.10 1.08 1.04 1.04
+10 1.00 3.44 1.10 1.06 1.08 1.04
+25 1.00 3.27 1.12 1.08 1.08 1.04

12. 6191AN L-THAS

HC Change Total Inventory cost Compare with WW
(%) w LFL POQ PPB LUC SM
-25 1.00 17.50 1.01 1.07 1.09 1.26
-10 1.00 16.22 1.01 1.05 1.05 1.23
0 1.00 15.65 1.01 1.01 1.01 1.19
+10 1.00 15.12 1.01 1.01 1.01 1.17
+25 1.00 14.15 1.01 1.02 1.02 1.14
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